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Although numerous compounds are knovvn ^^^^''^^^^^ node in warm-blooded animals such as man in a 
is a need for agents which modulate the action of '^l^^^^''^^^ useful in treating cardiovascular disorders 
beneS. seleLe and medically useful manner '^^^^'^l'^Z^9a^>^^^^ «««^») 
aSiiated with an inaPP-prlately elevate f ,^^; ;3'3l%, Cardiac output. It is an object of the invention 

ZS^^^^^^^^^^ Of the Sinoatrial node are repo.ed in .P 

afom^otme pyrimidine moiety are known. For exarnple a ^ynth^t ^J^^^^^^^^^ 7-pLyi-pyrrolo[2.3-d]pyrimidine denv- 
d n 4-ar^Lsi's described by Girgis et al (Ch^mica Scrip^^^^^^^^^ p blished German 

a Ls are described as possessing analgesic J^^'^^" ' 'fJXrimW derivatives are reported to be useful as 
Snt Application No. 3,145.287; f J-f.^^^^^^^^^^^ German Patent Application No^^ e J6 

analgesics, anti-inflammatory agents and .^^^^^^^.^^^^^^^^^ is reported by Jorgensen et al (Chem 

The synthesis of certain 3-aryl-3.7-d'hydro'-4H-pyrrolo[2.3^)py g^reenings are also reported. 

La sSta, 23, 73-79,1984). Theresults^^^^^^^^ 

Ri is hydrogen, (1 -8C)aikyl or phenyl(1 ■4C)alkyl; ,„ -ctevcloalkyld -4C)alkyl or phenyl: 
Sa, th"Zf«»n« d (omuB 1 ana "rS.S^ «S "n, auto™,.*, optica., active or 

-iSHr«rr'.«r;;^.»„p.^ 

^="t^ri''rS'»..n..a,^M„c«.0.4C«lauc^a.™.^..* 
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benzyl is generally prejerred. ^^^^p,^. cyclopropyl. ^'^'f";);^ 'I'f X^i^o^^^^^^ 

rprr;vreir4rn;;;::Sisjo.e..^^^^ 

-SS^^^^^^^ . e..p,e. any.. ....nyl, ..-enyl, ..e„eny. . 

A particular value lor R3 when rt -s alKeny ^^^^ ^^^^^ 

P^"^""^'- ■ fnr and R5 when they are alkyl is, for example, (1-4C)alkyl 

A particular value for and R wn ^ .-....^ntc and more conveniently 

isopropyl. butyl, isobutyl or see-buyl „,3,,,«wted or bears one or two subsftuents, and mo 

conveniently, the phenyl nng at position 7 .8 substituents, 
the phenyl ring is "nsubst«uted ^,3 ..3 ^nsubstituted or bears one 

forhalogeno.fluoro,chloroandbromo; 
tor alkyl. methyl: ethyl propyl, 
,or alkenyl. allyl and ^^^e^^^y'tP^S 
for alkoxy, methoxy, ethoxy and propoxy, 

,oralkylsulphonyl,methylsu^^n^^^^^^ 

for alkylenedioxy, methylenedioxy and isopr py 

SpscificvaluestorR .nc^^^^^^^^^^^^^^ .a . ri -6C.a.kv.. (3^C)cyck>alky.(1-4C) 



35 
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50 



(vlicSlsulpiionyl and "^tJ'°'^ppropriate values given above. indeoendently selected from 

Particular and preferred values *e approp ^4 and R^ are '"depena^n ^^^^^ 

convenient^. R^ is 0-6C)aiky • - .^^^^^^^^^^^ ,,,,,3t.tuted ^^^XZ^^^^'---^''^' 
.ydrogen and H'^^^f ^1 -d^^^^^^^^^^^^^ (3-6C)alKenJ^(^^^^^^^^^^^^ (,^C) 

A aroup of compounds whicn are 01 y 
V,cally-acceptable salt thereof, wherein: 

R1 is hydrogen. (1-8C)a.kyi or phenyl(1-4C)alkyl; 4C)alKyl phenylor(3-6C)a.ke- 

S ;s%TSn. 0 -)aM, P-yK..O)alky.. (3.^^^^^^^^^^ 
SI' and RS are indepentently selected from hydrogen and (1 -eOalkyi; 
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moieties may optionally be 

thereof, wherein: 

Ri is hydrogen or (1-6C)alkyl; 

R2 is (1 -4C)alkyl (especially methyl), _ 

^^^^ 



and P? is ethyl 



30 



35 



40 



45 



ommulalwhichisselctedfrom: 

I'iuiH ovrrolo[2.3-d]pyrimidine; 
2.3-dimethyl-4HTiethyiirTiino-7-pheriyl-3M./ Py ' o,o.(2,3.dlpyrimidlne: 

2:3,5,6-tetrarr,ethyM-rnethym.no.^^^^^^^^^^ 

2 3,5.64etrartiethyl-4-.mino-7-phenyl3M' py 3,^jpy„^,d,ne. 
^3 5 6-tetrarr,elhyl-4-n-propyi™-7^^^^^^^^^^ 
2 3.5,6-tetrarnethyl-4-ethyhrT«no-7-phenyl 3^^^^^^ 

2;3,5,6.tetramethyl-4-n-hex^^^^^^^^^ 
3,5,6-trimethyl-4-imino-7-phenyl-3H. m py 

orapharrnaceutioal^-acceptablesant^^^^^^^^^ 

' The compounds of the .nvent-on rna^^^^^^^^^ ^^^^^^,3 ,^ exar.p^ those procedu^^ 

be applicable to the P^J^^'^^ ^ cheS'of the heterocycles and 7'^;^i°^te Jo^^^^^^^ of formula 1 

standard reference works and on the che,^ j procedures for the "'^"f f " !?' ^^.^te^ed pr.^ esses in which the 
(see for example Synthesis, 1 974 637V^suc p .^^^^^^^^^^ ,^,to^,ng preferred p 

Uprovidedasafurtherfe^^^^^^^^^ 

various generic radicals have any .ub^tltuted) Is reacted with an 

(3>AcompoundoUormulal.(.nwHlchtHephenvUln.atpos.Uon7Usu, 

a.KyleUn.a.ent. 

in formula 11, the S^^^Pf " ' ^ ' 7 suitably be substrtuted. Apreferred 

value of Z is, for example halide [^'^^^^^^^ preferably d'n^^^y'^^'P'to^nd of formula II at a temperature 



SO 



55 



3„/p5 ar^h drogen, may be P-P-tLTrand n Example 1 of the accompanying examP^-^ 
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formula R^NHg. ..m^n 7 Is suitably substituted) wherein 

ot formula I. and the phenyl ring a h 

counter ion. . . ^ . . „ gj^^ated temperature in the range, for example. 20 

in scheme B. Suitable reaction condrt.ons for the ^^^^ 

of nitro. oxidation of alkylth^o to ^"j; "J'^;^^^^^^ I the chemical art. 

vention also provides a compound ot fomiula I (as 



use in therapy. 
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^ .h. io««ntion Dossess uselul pharmacological properties and moduiale the 
AS indicated above, the compounds of the ' " j., s;iectjve and medically useful manner so that 

action of the sino-atrial node in warm-blooded ^^^^'^ '"/^^^^^^^^^^^ heart rate and 

the agents are useful in treating '^-'^^'^'^^'^'JZZ! s^^s^^^ 

with minimal effects on other ^^^^'"f ^"^^'^f,^^^^^ of a compound of formula 1 (as herein 

.eJerorrprmireS^^^^^^^^^^ 
"^rbrsrarsir^^^^^^ 

following standard laboratory techniques. 

a) Bradycardic effect (reduction in beating rate onhe spontaneously beating isolated guinea pig ^ 

This technique involves the dissection of the right a^-^^^^^^^^^ 
sino-atrial node region. The atrium is established <«y9enated i^^'^0,.5A CO2) Ty^<^ ' ^^.^.^^ 

NaCI, 0.199 KCI. 0.025g MgCl,, 0 °59 NaH^PO.J^Og N^^^^^^^^ lZZ?i Tc<^^-^^nsi rate'-meter, triggered by 
water) between two platinum spikes which 
the action potentials across the atrmm. The preparation^^^^^^^^ 

and allowed to equilibrate tor 30 minutes before '^^^^^^^^ "^J"^^^^^^^^^^^^ solutions of test compound are then 

sulphoxide and Cremophor EL, diluted as '^^'^'^'^^^J;;^^^^^^^^^^ been attained. This enables an iC^o 

reirrr^irr^ris::^^^^^^^^^^^^ 

of formula I will have an IC20 of 10 micromolar or less. 

b) Effect on contractile force of electrically stimulated isolated guinea pig left atrium. 

Thistechni.ueinvo,vesthedissectlonof.e,e«a^^^^^^^ 

The atrium is then clamped in \P°'yf^7'a»%P'f ^ The 
tree end of the ^t-m (normally the a r^appe^ s ^^^^^'^ ^^^^^^^ Tyrode's solution for 20 

atrium is then set under a resting tension of 1 g ^nd 's a"owea 10 q ^^^^^^^ ^^^^^^ 

30 minutes before being stimulated into ^^^^"9 ''^ up essentially as in (a) above, 

(normal^ in the range 3-7 V). A solution ^ s Z added and the effect on contractile force 

but using physiological saline ^^'^^''^^ Pf/J ^^^^^^^^^^ solution without any test compound can be 

rafne^Vpira^^^^^^^^^^^ 
55 in contractile torce. 

c) Bradycardia elfect In the anaesthetised rat 

This techn^ue involves ^e use of Wistar rats (Alder.^^^^^^^^^^ 

inlection of alphaxalone/ alphadalone (1 5ml "^^^.^^^^^^^^^^^ SeTo.025-0.12 ml per kg per minute. A poty- 

aesthesia is maintained by infusion ^[^'P'^'^^^^^^^^f'^^^^ 
ethylenecannulaisalso inserted into the carotidartery and com^^^^^^ 

saline solution. The arterial blood pressure ^'S^' '1"^/^^'°^^^^ and of the pressure transducer 

transducer is celibated with a mercury Jnercannulation, the rat preparation is allowed to 

:;:re^-r^:^r=^^^^^ 

with those of a control injection. ,>,•,. „rr,^oriiire will reauire an i v. dose of 5 mg/kg or less to produce 

Typically, a compound of formula 1 active using this procedure will require an 
a 30% reduction in heart rate (i.e. the ED30 dose). ^^^n, such as bradycardic effects without an 

The beneficial effects of a ^^Z ^X^ also be determined in anaesthetised dogs 

adverse effect on heart force, blood Pre^";« ^^JJ ^ exerdsL ln general, the compounds of the invention show 
and in dogs in which tachycardia has '"''"'^f "'"^^^^^ by activity in at least two of the above men- 
significant and predominantly selective •'^^^^^i^^^^J^^?;^^^^^ of formula I in the above in vivo test 

tioned test techniques. No overt toxicity f 9«"«^^^ effects are seen. 

-t::;ofrs=rc;ru^dribi^^^^^^^^ 
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. • .rorfidurG(c) Other compounds Of formula lexemplilied 
. cn of 1 2ma/kq i v tor reduction of heart rate in procedure (c), uin 

walb ided animals (and in particular man), « '^^^^^^ ^^JTnhala.ion. insulflation, sub-linguai or transd-- 

ssTj^r^™- 
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gyannple 1 

2.k^in^!:^^i^^ . ^ 5, 2 lmM) and dimethyl sulphate 
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ff;rstarting material was prepared as follows:- 
a)A.lxtureotUle.vM.1.--neU.car.oxvlate(^^^^^ 

'Jas ad?ed to a solutior, o. sodium methoxide (9^9. ^^/^^ :3 2so.s^^ ler (150ml). The pH oHha soKjtK," 

90'C for 15 hours. The solvent was evaporated and resicu g^ipitate was collected by filtration. 

was adjusted to pH6 using concentrated ^y^'^f^y^Z^^^^^^^^^ ''''' ?c 

washed with water and then acetone og.ve 4 B-dihy^^^^ ^^^^^^^ requires C. 

white solid (11 .859, 68.8%), m.p. >270»C; "Microanalysis founa. u 3.B7(3H,s,OCH3). 

S s H 5 1 N 1:^8%: NMR: NaOD; 2.45(3H, s. Py"'^'^."";J^,"tethv e^^^^^^^^^ 53mM) and phosphorus ox- 

^^A'mixtre Of 4,6-dihydroxy-2.methylpyrin.ldine^-ace aa^^^^^^^^^^^^ 9^^^^^^^^ ^ 

; hloride (52ml, an excess) was ^f'«^^""fj;,t^esidue dissolved 'i^ ^ Tc^Z^ 
moved by distillation under reduced Pf«^^"'^,f "^l," '^f 'J" separated. The aqueous phase was extracted with 
tiDoed cautiously into cold water (200ml) and the '^V^;^ 3'^' the sokent was evaporated to give 

Tc^h^ne cworwe (2 x 50ml). The organs: ^f^'^Zlm^^tTSg^^^^^ which was used without purifica- 
Se^.6-dichloro.2.methy^pyrimidine-5-ace .0 a^^^^^^^^^ ^ p,,pa^tion) was pur .ed by 

tion for the next synthetic stage, ^sarnpted crude mate^^^^^^ microanalysis, found; C,40.9; H. 3.2; N, 11.7%. 
tiash column chromatography to V^^''^^ solid with m^. 

"^nS^f^^^^"^^^ 3;76(3H.s;oiH3), ^If^^^;^]-^^,^^, ester (8.5g, 36mM) and aniline (4.7g, 49mN/l) 
c) A rnWure of 4.6-dichloro-2-methylpynm.dine-5-acetc a^^^ 9^ ^^^^ the mixture 

« hLed at 50°C for 13 hours. Methylene chloride (300ml) was aa ^ ,3^^^ ^as 

ired te Mrate was washed with 2M hydrochloric acid ['^'J^;^^^^'^^^^^ ,ayer was extracted with 
rparied s r^ with 2M sodium hydroxide (110ml) -"^JJ^" ^^^^^^ ^ater. dried over anhydrous mag- 

methane Chloride (2 x 85ml). The organic '^V^^^^^l^^/S ^^^^^^^^^ purified by flash column chromatog- 
urn ulphate and the soWenX evaporated to l^^ l^^J^^"^^,,,) to^e 4.anilino.6.chloro-2-methylpy- 
.aphy on silica (MercK9385)^e.utingw,^^^^^^^^^^ ^,,^„,,3is. found; C.57.7; H, 4.5. N, 

rimidine-5-acetic acid, "^e^l^y' n^^^^^ 4 g' N 14 k; NMR: ^ 7 0 so (1H broad 

C0^H:1: Sor2H.s.CH,), 7.05.7.e5(5H. complex, aromafc, 7.9- 8.0 (1 H. brc« 

rAUureof4-anilino.<hlo.2.methy,^^^^^^^^^^^^ 

rmrne(2.22ml,17.2mM)washeatedat160 CforaSho^^^^^^^^^^ ^^^^^ washed wrth a 

Wr 5J nTre The mMura was then aaJeO to 2M "'^^""^ll^J.z x aooml). The organic layers were 

.ooi-n, hydroxide f ^^^'^^^^^^^^^ « ^o-otos-ap-iy " 

^Lhinad dried and the solvent evaporated. The residue was pu , ^^^^^^ 4tN-benzyl- 
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- » 7H n«rrolo[2 3-dlpy ritnid ine from a repeat 

A mixture o1 4[N-benzylmethylarnmo)-2-methyl7-phenyl-J6-di^^^^^^^^ I0»/o palladium on charcoal (0.38g) 

preparS Jn 3.elg . ammonium formate (4.5g, ^PP^^'^''^^^^^^^^^^^^ then heated under reflux for 22 

and Site ethanol {150ml) was stirred at amb.ent diatomaceous earth. The filtrate was 

ThTmixture was cooled and the catalyst removed by ^ ^ flggf, column chromatography on 

silica (Merck9385) using ethyl acetate/hexane (20-80 v^) to oweo y subsequent stage of the synthesis^ 

S a olourless syrup (1.73g) which was "^^^J^'^lm o^charS and diphenyl ether (5ml) was heated 

Tmixture of the colourless syrup (1 -^^Q). 30% P— ^Jl, ,y ,tt^,on through diatomaceous 
under reflux for 15 minutes. The mixture was cooled ^l^^ ^^"^^ 3,0^^ a solid. This solid was purified by 

Jh Ind the filtrate concentrated by 

..neCH) 307(3HdNHCH3),6.72(lH,d,N-CH=CH0.7.24(lH.d,N-OH=CH0^^ 



Example 2 



25 Eyample 3 

o fi-i^tr;.meth V -^-^^^hvl.mino-7-phPnvl-3H 7H pyrroio I 
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9 o 5 6-tetrannemVI-4-m e»wmnMiw . r 1-- 

' ..lxtureof2,3.5,S.tetramethyl.7-pheny.-3H,7H.pyrroM^^^^^^^ 

oxyc^Se (3 ml was heated at 95'C for *ree hours^ Th^^^^^^^^ ^° ^ 3,,3,,,p.,ng wrth toluene (2 x 100 

Z^ed by distillation under reduced pressure^ The J^^^^^^^^^/J^^^rethanol (4.5 ml) was then added dropw.se 
The residue was dissolved in ethanol (5 ml) and 33 /c '"^^'T ^^^^^^s and the solvent was then removed by 
2i cSJling The^xture was then stored at ambient f^^ZTc^^oi^^^^^^^^^ and methylene chloride. The 
Xa^Sn. The residue was partitioned between f;:;^'^'°^Zr^eWe^- chloride (x 2). The combined organic 

The starting material was prepared as follows:- ,jpy,„iain.4-one (1 .46 g, 5.8 mM) (N S Girgis et al^ Syn- 

A mixture of 2 5.6-trimethyl-7-phenyl-3H.7H-pyrroio i^.o "jK-y eg and methyl iodide (0.54 mi, b / 

thesfs 1?85 p 0 04). A mixture of potassium ^^^'°^'''\''^^^f^^^^ 
rMt.;ranoU37ml)washeatedunderrefluxforl5hours.Am^^^^^^^^ 

^a^ otgTwLs\ddldandt^^ 

and the residual solid suspended in wate ^o 'd /a.5% yield) as a light foam solid. m^p^2l 5-217 C_ 

so (5H, complex, aromatic). 



^^^^^^^^ ^ . ,. = s,etramethyl-7-phenyl-3H.7H-pyrrolo.[2,3.-d] 

compounds of fom^ula I (R2=R3=R5=R^= methyl). 
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Example 




Recryst solvent 


M.Pt rC) 


Yield (%) 


4 

5 
6 
7 


H 

n-propyl 

ethyl 

n-hexyl 


Hexane 
Hexane 
Hexane 
Hexane 


207-209 
106-109 
135-137 
124-125 


Oft ft 

26.6 
33.3 
45.8 
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Example 8 

(3H, s. N-CH3), 7.25-7.6(5H. complex, aromatic). 7.7-7.8(1 H, s. C-M). 
Example 9 



(a) 


Tablet 


mg/tablet 




Compound X 
Lactose Ph. Eur 
Croscarmellose sodium 
Maize starch 

Polyvinylpyrrolidone (5% w/v paste) 
Magnesium stearate 


50 
223.75 
6.0 
15.0 
2.25 
3.0 


(b) 


Capsule 


mg/capsule 




Compound X 
Lactose Ph. Eur 
Maanesium stearate 


10 

498.5 

1.5 1 



45 



SO 



"Compound X" stanas lor a ly nn-ai v-w. . .k- 

in the preceding Example herein. conventional procedures well known in the pharmaceutical art. The 

The above formulations may be '^'^J^^^^^^ ^Z^fy dissolutbnyaisintegration characteristics or .m- 

tablets may be coated by conventional ""f "tJ17oTS ^e al^^^^ phthaiate may be applied to the tablets to 



tract. 
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' ^ SCHEME A I 




X 




O/ >^^Or^'" and conditions 



,0. 
I' 

g (v) IM BH3.THF complex in THF 



(i) NaOHe, methanol, heat 

(ii) POCI3 (excess), reflux 

(iii) aniline (appropriately 
substituted) 

(iv) BZ NH, heat 



\ / (vi) ammonium formate, lOX Pd/C, 

Vrl/ Yprr"^<^' ethanol, reflux 

(vii) 30X Pd/C, diphenyl ether, reflux 
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SCHEME B 





lo 



I 



LOI 






B^^f ^gnts and conditions 

(i) NaOME, methanol, heat 

(ii) POCI3 (excess), reflux 

(iii) aniline (approximately 
substituted) 

(iv) heat 

(V) IM BHj.THP complex, THF 

(vi) 2NHC1, ethanol, ^reflux 

(vii) KOB, ethanol, R 1 
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CHEMICAL FORMULAE CONT'D 




IV 



V 



VI 



VII 
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Claims 

1 . A compound o1 lormula I 



5 



Oi cl 

pharmaceutically-acceptable salt thereol. wherein: 

Ri is hydrogen, (l-SC)alkyl or phenyl(1 -^CjalM. ,3 .ctevcloalkvl(1-4C)alkyl or phenyl; 

7 and/or one o, more ol saM phenyl or 7' (3«D)alk.nyl, |1 -IClalko.w. «- 

oSXkylsuiphln^^^ (1.4C)alkylsulphonyl and (1 .4C)alkylened.oxy: 
but excluding those compounds in wh.h the phenyl at position 7 ring is unsubstituted and 

(a) R"^ and R^ are methyl, and R^ is ethyl; 

b) W is B\aM * .,e phen^anb ^^^^^^ 

maceutically acx;eptable salts. 
2 A compound as claimed in claim 1 wherein: 

R. . ^O^^ ™%l e%.. ^'«VI, -«VI, Pa-tyl. ' ■P"'"'*" 

or 2-phenylethyl; sac-butvl cyclopropylethyl: cyclobutylmethyl, cyclobutyle- 



) butyl; 



... nf ^flid ohenvl or benzene moieties may optionally 
and Wherein the phenyl ring at position T°' 
be unsubstituted or substituted by one or more ^"t>strt^^^^ propoxy, cyano, trifluoromethyl, nitro. carboxy, 

ry;aS:S^:^ri~^ 

refhySphor^yl. ethylsulphonyl. methylenedioxy, isopropylidenedioxy. 

. ni • M Rr^alkvl or benzyl' R2 is (1-6C)alkyl. (3-6C)cycloalkyl(1-4C) 
A compound as claimed in claim 1 wherein: R1 .s (1-6C)alkyl or benzyl. M 
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r,=s=i-i^ 

^,,^„«nr, n.4C^alkvl. and (1 -4081^X7. 



at DOSniOn / may upiiv^ 7 

halo9eno,(1-4C)alkyl.and(1-4C)alkoxy. 
A compound of lormula 




6. 



or a pharmaceutically-acceptable salt thereof, wherein: 

RMS hydrogen. (l-BOaikyI or phenyl(l-4C)alkyl; _ 3^C) 

methyl, ethyl, propyl, methoxy. ethoxy or propoxy. 

. A compound as claimed in claim 1 which is selected from: 

2.3.i,methyi-4-methy.imino-7-phenyl-3H.7H^ 
23.5,64etramethyl-4-methyhm.no-^^^^^^^^^^ 

2.3.5,64etramethyl-4Mm.no-7-phenyWH.7H py^o I .^.^^^^ 

2 3 5,6-tetramethyl-4-n-propyl.m.no-7^^^^^^^^^^ 

2 3.5,6-tetramethyl-4-ethyl.m.no-7-phenyl-3H 7^^^^^^ 

2:3;5,6-tetramethy..4-n-hexj.n.^^^^^^^^^^^ 
3.5.6-trimethyl-4-imino-7-phenyl-3H.7M pyrto i , i 

or a pharmaceutically-acceptable saltthereot. 
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A process lor the manufacture of a compound of formula I. 



(0- 



. -1 ...hor-iin pi p2 R3 r4 and R5 as well as the optimal subsituents 



that: 



a) a compound of tomnula II 



T 



II 



in which the phenyl ring at position 7 is suitably 
in which Z is a suitable leaving group; or 

b) a compound ot formula IV 



substituted is reacted with an alkylating agent of formula R2Z 



IV 



is a counter Ion is reacted with an amine of formula R^NHa, 
conventional group modifications; 
ns oSnedt a salt and a base Is required, reacting the sa« wrth a base. 



10. A pharmaceutical composition comprising a 



compound as claimed in claim 1 or claim 5. or a pharmaceutically- 
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acceptable salt thereof, in association with a pharmaceutically-acceptable diluent or carrier. 
11. The use of a compound o1 formula I: 




(I) 



or a pharmaceutically acceptable salt thereof , wherein: 



one or more substttuents independently selected Irom hatog«"°- (J ^ '^^if^tSS^^^^ 

ano, trffluorometh^. '^^'o^^^^'^^'^]^^^^ in Sh^Jh R^ 

(1-4C)alkylsulphinyl. (1 -4C)alkylsulphonyl and ( 7!?uSubstituted and is ethyl, and phamia- 

with an inappropriately elevated heart rate in warm-blooded mammals. 



Patentanspruche 

1 . Verbindung mit der Forme! I: 



Oder ein pharmazeutisch geeignetes Salz davon, in der: 

Ri for Wasserstoff. (1-8C)Alkyl Oder P';'f y'^^;^^)^' 'Jf Oder Phenyl steht. , 

fonyl und (1 -4C)-Alkylendloxy ausgewahtt sind. 
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,i„d bei denen der Phenyl-Ring in Position 7 unsubstituiert ist und 
wobei solche Verbindungen ausgenommen s.nd, be, denen 

4.Chlorphenyl stetit, 
und deren pharmazeutisch geeigneten Salze. 
Verbindung nach Anspruch 1 , wobei: 

nvlethyl, Oder 2-Phenylelhyl stent, cvclopropylethyl, Cyclobutylmetliyl. Cyclo- 

S SrMethyi. Ethyl. Propyi. Isopropyi, Benzyl, 1-Phenylethyl. 

. butylethyl. Cyclopentyimethyl. Cyclopentylethy^ Q^cbhe^^^^^^^^^ Y- Y ^^^^^ 
2-Phenylethyl. Cyclopropyl. Cyclobotyl Cydop^^^^^^ 

R3 ,ur Wasserstoff. Methyl, Ethy ^'^^ ^Sohe^ Cyclopropylethyl, Cyc obuty - 

sek. -Butyl ausgewahlt sind, 

?as unsubslitulen sM Oder nn« einem o«r ^"""T^^^^^ MeW EW. P W. 

.«.,n.t.f«^hlt einri 



uidiivyiciit"" , 



4. 



Alkoxy ausgewahlt sind. 
5. Verbindung mit der Formal I 
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Oder Gin pharmazeutisch geeignetes Salz davon. wobei: 

Ri (Or Wasserstoff . (1 -8C)Alkyl Oder Phenyl(1 ^lOalkyl stehl. 

%T:Ts::Z. d-SOAM, Pher,y.(1.4C)a,K,. (3.6C)-Cyc.oa.y,, (3.6C)Cyc.oa.Ky„l-4C)a.Ky., Phenyl 

S"n^d~ 
.o.eiderP.eny,.B.ginPosl«on7un^^^^^^^^ 

unsubstituiert sind Oder mrt einem .^^'^ Trifluormethyl, Nitro Carboxy. (1-4C)Alky- 

(1.4C)Alkylendioxy ausgewahlt sind. 

Verbindung nach Anspruch S, wobei: r; tOr ^^^^^^^ "Si!^'^^^- 
Butyl. Pentyl oder Hexyl steht, R2 lur Methyl steht R3 ^"'r'^^^ 'n^^Zr^^^^^^ Ethyl. Propyl, Iso- 

rsobutyl Oder seK.-Buty, steht. ur.d RB -^•'.^'^r^^^^^^ Pos«!on 7 und/oder einer 

propyl. Butyl, Isobutyl und sek.-Butyl ausgewahrt ^'"f ' ""^.^^^^^J^^t^^j^^^^^^^ ^er mit einem oder mehreren 

Methoxy, Ethoxy oder Propoxy ausgewahlt sind. 

Verbindung nach Anspruch 1. die unter folgenden ausgewahlt 1st: 

2 3 Dimethvl-4-methylimino-7-phenyl-3H,7H-pyrrolo[2,3-dl-pyrlmidin, 

2j56SlThylXrr,ethylimino-7.phenyl.3H.7H.pyrrolo-[2.3^ 

9 3 5 6 Te tramelhyl-4.irnino-7-phenyl-3H,7H-pyrrolo-(2,3-dl-pyr,rTi,d.n, 

2 3l1SS-tn.propy»^ 
Oder einem pharmazeutisch geeigneten Salz davon. 

verbindung nacheinemdervo^ergehendenAnsprach.dieinFormeines unter Chlor^^^^^ 
• XSen- Nitraten- und Trifluoracetaten ausgewahlten Salzes vori.egt. 

I. Verlahren zur Herstellung einer Verbindung mit der Formel I: 




..,oKoi Ri r2 r3 R'* und R5 sowie die wahlfreien Substi- 

haben= daf5 dadurch gekennzeichnet isl, daft, 
a) eine Verbindung mit der Fornnel II 
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1^' 



I Alkylisrungsmittel mitder Formel 



b) eine Verbindung mit der Formel IV 



w 



IV 



oderdurchherkommlicheGruppenmodrfikationenerze g 

aung mu ue ^^^^ ^.^ pharmazeutisch 

halt. 

11 . verwendung einer Verbindung mit der Fomiel I: 




(I) 



Oder eines pham^azeutisch geeigneten Salzes davon, in der. 
R. ,0r Wasserstoff. (1-8C)Alkyl oder Phenyl(1-4C)alkyl steht. 
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tonvlund(1-4C)-Alkylendioxyausgewahttsind, 
..,.ve....— ^^^^^^^^^^^^^ 

bei Warmblutern verbunden sind. 



Revendications 

1. Compost de lormule I 




R2 repr6sente un groupe alkyle en C, a Og, pn» y v / . ^ i r 

Ta- ou 4 ioph^ny'e ou 2- ou 4-chloroph.ny.e ; 
et'leurs sels pharmaceuliquement acceptables. 

, 2. compost suivant la revendicatiom. dans lequel: ,,^,e sec -butyle, pen- 
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p. ,,p,«=n,c un ,,oupe p.op,» J»P-=PVI=. I-^,;^^^^^^^ 

sjfr.:7tpis:2rJX°sr:^^^^^^^ 

nedioxy. isopropylid^nedioxy. 
compos. ^ -e»d««n , <«n, ■''■f;'* "^^^^^^^^^^ 

,ep,«s.n,e group, alkyle en C, a C.. l=f f = ^" =1» ^ ''^^^^^^ „ m groupe alkyle .n 

c 5 C. M aans lequsl te noyau pKinylo en position 7 eVou J'™''™"' ' J^g subetlluanK 
Simile ou » Ju..^ee " ^S^T^'C^^^^^^^ 

Ci S C4. alkylsuHonyle en a C4 et alkylfenedioxy en C, k C4. 

co^ose eu,„n, . —oic,,,^ 1 ou '^^•^^^^^^'^^^Z^.^^ro^^i 
Ce ; R2 represents un groupe alkyle en k C^. R J^P^f ^"'^ ' f^^^ c,hC. \ et dans lequel le noyau 

i:;.-rs:»-fpr.re==^^^ 

!nd6pendamment, entre des substrtuants halogdno, alkyle en C, k C, et alkoxy , 
Compos6 de formule I 




ou un de ses sels pharmaceutiquement acceptables. formule dans laquelle.: 

Ri repr^sente I'hydrogfene, un groupe alkyle en C, k Ce ou ph6nyKaikyle en C, kC,) ; 

R4 et R5 sont cholsis, ind6pendarrin.ent entre I hydrogSne un 9^^^^ p^^^^,^ 

et dans lequel le noyau ph^nyle en posrt>on 7 °" ^ piJsieurs substituants choisis. 
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poxy. 

7. Compos6 suivant la revendication 1 . qui est choisi entre les compos6s suivants : 

2 3-dim6thy|.4-m6thylimino-7-phdnyl-3H.7H-pyrrolo(2,3-d]pyrimidine: 

2 3 5 6-t6tram6thyl-4-m6thylimino-7-ph6nyl-3H,7H-pyrrolo[2,3-dlpyrimidine; 

2'3'5'6-t6tram6thyl-4-imino-7-ph6nyl-3H.7H-pyrrolo[2,3-dlpyrimidine; 

2'3'56-t6tram6thyl-4-n-propylimino-7-ph6nyl-3H7H-pyrrolo[2.3-d]pynmid.ne; 

2'3'56-t6tram6thyl-4-6thylimino-7-ph6nyl-3H.7H-pyrrolo(2,3-d]pynmidine; 

2'3"56-t6tram6thyl-4-n-hexylimino-7-ph6nyl-3H,7H-pyrrolo[2,3-d]pyrim.dine; 

3',5'.6-trim6thyl-4-imino-7-ph6nyl-3H,7H-pyrrolo-[2.3-d]pyrimidine; 

ou un d9 ses sels pharmaceutiquement acceptables. 

8 compost suivant I'une quelconque des revendications pr6c6dentes. qui est sous forme d'un sel choisi entre chlo- 
rure, bromure. iodure, sulfate, nitrate et trifluorac6tate. 

9. Precede pour la production d'un compos6 de fornnule I, 



tionn6es dans I'une quelconque des revendications precedentes. qu. est caract6ris6 en que 



a) un compose de formule II 




II 



dans laquelle .e noyau phenyls en pos«ion 7 es, substitu. convenablemen, e^^^^^^ ^ r^aglr avec un agent 
d'alkyin de formule R^Z dans laquelle Z repr6sente un groupe partant convenable , ou 

b) un compos6 de formule IV 
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IV 



dans laquelle le noyau ph6nyle en position 7 est substitud convenablement, X represenle un Qroupe partant 
convenable et W reprdsente un ion compl^mentalre. est amend & r6agir aveo '"''^^^"^'^ZlTT^^Ji^a. 
les substltuants facultatifs d6finis pour les compos6s de formule I pouvant Stre '"'^f °" 
tement aprfes la mise en oeuvre du proc6d6 a) ou b) ci-dessus par des reactions classiques de substrtuLon 
aromatiqueoubienpeuventStreengendres par des modifications de groups classiques; 

puis, loSque le compos6 de lormule I est obtenu sous forme tfune base et un sel est '^^^f^J^^^^^^^l 
fom^ule I est amen6 ^ r6agir avec un acide qui donne un anion pharmaceut,queme,.t aoceptabte^ el lo sque 
19 compose de formule 1 est obtenu sous forme d'un sel et una base est requ.se, le sel est amend a rdagir 
avec une base, 

10 composition pharmaceutique comprenant un composd suivant la revendlcation 1 ou la '^^^'^'^^^^'1^'°"''^ 
ses sels pharmaceutiquement acceptables, en association avec un diluant ou support pharmaceut.quement ac- 

ceptable. 

11. utilisation d'un compos6 de formule 1 : 




(I) 



ou d'un de ses sels pharmaceutiquement acceptables. formule dans laquelle : 

Ri reprdsente I'hydrogdne. un groupe alkyle en k ou ph6nyl-(allqrle er. C, & C4) . ,g 
R2 represents un groupe alkyle en C, S C„ phenyl-(alkyle en C, a C4). cycloalkyle en C3 k C^. (cycloalkyle 

(cycloalkyle en C3 k C6)-(alkyle en C, k C4). phSnyle ou alcdnyle en C3 6 Cg • 
R4 et RS sonl choisis, inddpendamment. entre I'hydrogdne et un groupe alkyle en k Cg , 
Sedans laquelle le noyau phdnyle en position 7 et/ou un ou plusieurs desdits groupements phdnyle ou ben- 
niquelXenr.tre 

inddpendamment. entre des substltuants halogdno, alkyle en C, k C4, alcdnyle en ^5, alkoxy en ^ 
crcy^o trifluoromdthyle. nitro. carboxy, alkylamino en C, k C4. dialkylam.no ayant ,usqu-a six atomes de 
S;bonT alito en C,^ C4, alkylsutfinyle en C, k C„ alkylsulfonyle en C, k C, et alkyl^nedioxy en C, k 
? mais &7exc lus^on du composd dans equal H\ R^. R* et RS reprdsentent chacun un groupe mdthyle. le 
novarohdnli en P«i«on 7 est non substrtud et R^ reprdsente un groupe dthyle, et de ses sels pharmaceu- 
S ren aCaE dans la production d'un medicament destind au traitement '^'f 
Sres associees a une frequence cardiaque excessivement dievde chez des mamm.f&res k sang chaud. 



25 



